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(57) ABSTRACT

A biological fluid collection system including a collecting
device, a collecting container, a first channel connecting the
two, a sampling bag, a second channel connecting the
sampling bag and the first tube and at least one substantially
irreversible closure device in an open position on at least the
first or second channel. The biological fliid may be blood.
A method of collecting biological fluid such as blood using
the system so that fluid 1n the sampling bag 1s substantially
irreversibly prevented from entering the collecting con-
tainer.

21 Claims, 2 Drawing Sheets
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DEVICE AND METHOD FOR
IRREVERSIBLE CLOSURE OF FLUID
COMMUNICATION IN A CONTAINER

SYSTEM

FIELD OF THE INVENTION

The 1nvention concerns a container system including a
container for a biological fluid, a channel, and at least one
device for substantially irreversible closure of fluid commu-
nication within the system. The invention also includes
methods of using the system including a method of collect-
ing blood using such a system.

BACKGROUND OF THE INVENTION

Current container systems make it possible to collect
blood from a donor or otherwise collect biological fluid.
Such systems often include a collecting container, usually a
bag, connected to a collecting device by a tube. In addition,
the systems may include a sampling container, usually also
a bag, intended to receive the first milliliters of blood
collected. The sampling container 1s connected to the tube 1n
such a manner that 1t 1s filled after the collecting container
1s filled.

Filling the sampling bag prior to filling the collecting bag
has certain advantages. First, it reduces the risk of contami-
nation of the blood 1n the collecting bag from bacteria or
other foreign substances on the skin of the donor. The first
milliliters of blood taken, which are more likely to contain
bacteria and foreign substances, are sent into the sampling
bag rather than into the collecting bag. Second, use of a
sampling bag makes 1t possible to take samples before the
sample or collection bag 1s completely filled, and conse-
quently not to waste time. Finally, during blood collection,
the loss of blood volume for the donor may be compensated
for by the addition of plasma. This causes the measured
hematocrit of the blood to be lower 1f the sampling bag 1s
filled, or samples are otherwise taken, after the collecting
bag 1s filled. Consequently, the hematocrit count obtained
using such later collected samples may be inaccurate.

After having collected the blood from a donor and before
it 1s transfused into a patient, the blood contained in the
sampling bag can be systematically analyzed 1n order to
determine the rhesus group, to eflect a hematocrit count and
to detect any contamination such as viruses, bacteria or other
clements foreign to the blood of the donor.

Although useful, these systems and methods as currently
used for collecting blood from a donor do have drawbacks.
First, the fact that the closure device situated on the tube
connected to the sampling bag can be released could cause
it to be opened by the user 1n order to send the blood
remaining in the sampling bag to the collecting bag. This
may occur by accident, or through deliberate action, for
instance, 1f the collecting bag 1s found to be insufliciently
filled after disconnection from the arm of the donor. There-
fore the reversible closure of the sampling bag tube presents
a significant risk of faulty use. This faulty use may negate
the contamination containment benefits of the sampling bag,
and may also lead to other problems.

Moreover, the reversible closure device situated on the
tube connecting the needle and the collecting bag does not
provide a suflicient seal to be able to dispense with a welder
at the location where the blood 1s collected. Blood collec-
tion, particularly at temporary locations, would be more time
and cost eflicient if welding at the collection location were
not required.
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2
SUMMARY OF THE INVENTION

To mitigate these and other drawbacks, the invention
includes a container system in which at least one channel
connecting its different components 1s provided with a
device for the substantially irreversible closure of fluid
communication.

To this end, the invention includes 1 an exemplary
embodiment a container system including a collecting con-
tamner for a biological fluid such as blood or a blood
component.

The collecting container and any other container in the
system may be a bag or system of bags, a rigid container,
such as a centrifuge well or any other type of container. The
collecting container may be selected to serve as a suitable
storage container for the biological tfluid. The selection of
the container may be influenced by the next processing step
alter collection or by the ultimate use of the biological fluid
and other considerations apparent to one skilled 1n the art.

The collecting container 1s 1n fluid communication with a
first channel. Such fluid communication may be established
through direct connection of the first channel to an inlet/
outlet orifice of the collecting container or by any other type
of direct or indirect connection known to the art. The first
channel and any other channels in the collection system may
include a tube or system of tubes, Y joints and other joining
structures, or any other device selected based on, 1nter alia
the biological fluid to be collected and its anticipated pro-
cessing method and uses.

A collecting device for collecting the biological fluid may
be provided 1n fluid communication with the first channel
and the collecting bag. The device for collecting the bio-
logical fluid may be a needle, a needle assembly, a pump, or
another device selected based upon the fluid to be collected
and 1ts source or other considerations.

A sampling container 1s provided 1n fluid communication
with a second channel that i1s also 1n fluid communication
with the first channel. The sampling container may be a bag,
a system of bags, a rigid container or other type of container
selected based on, 1nter alia, the biological fluid, the volume
of samples needed, the methods of sampling, and any device
used to obtain samples from the sampling container.

A substantially 1rreversible closure device 1s provided 1n
or on at least one of the first and second channel. The
substantially 1rreversible closure device may include a lock-
ing structure and a flow prevention structure. The substan-
tially irreversible closure device may include a flange and a
lock base. It may also be a clamp or a screw. The substan-
tially wrreversible closure device may be selected so that,
inter alia, when the device i1s 1n a closed position, 1t 1s not
readily restored to an open position without the use of some
mechanical device, an unusual or unreasonable amount of
force, or some destructive means. In a further example, the
substantially irreversible closure device may not be opened
by a person of average strength using his or her hands alone.

A device for the reversible closure of the fluild commu-
nication may also be provided on the first channel. A
sampling device may be associated with the sampling con-
taimner. One exemplary sampling device 1s a vacuum tube
adapter.

According to a second aspect, the mvention includes a
method of collecting blood using such a bag system in which
the substantially irreversible closure devices are initially
open. The method includes the initial step of temporarily
closing ofl the first channel using the reversible closure
device. Next blood 1s collected from a donor in the sampling
bag using the collecting device. Then the substantially
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irreversible closure device provided on the second channel
1s closed. Next fluild communication 1s opened 1n the first
channel by maneuvering the reversible closure device,
allowing a collection bag to fill with the collected blood.
Finally, a substantially irreversible closure device provided
on the first channel 1s closed.

According to a third aspect, the invention 1s directed to an
irreversible closure device, which comprises a lock base
including a housing with two lateral clips to allow connec-
tion of the device to a tube and at least two 1nternal stops and
an intermediate region between the two internal stops and an
orifice. The 1rreversible closure device also includes a tlange
comprising a projection that presses into the intermediate
region between the two internal stops when the flange 1s
closed over the lock base and a finger with a radial toe. The
irreversible closure device further includes a hinge around
which the lock base and flange rotate with respect to each
other. The lock base and flange may be rotated around the
hinge to a closed position wherein the finger 1s disposed
within the orifice and 1s secured therein by the radial toe.

Technical advantages are readily apparent to one skilled
in the art from the following figures, descriptions, and
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the invention, and
for further features and advantages, reference 1s now made
to the following description, taken in conjunction with the
accompanying drawings, i which:

FIG. 1 illustrates, 1n a perspective view, a device for the
irreversible closure of fluid communication through a tube
according to the present invention, the device being in the
open position;

FIG. 2 illustrates, 1n schematic front view, a bag system
according to a first embodiment of the invention; and

FIG. 3 illustrates, 1n schematic front view, a bag system
according to a second embodiment of the invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS OF THE INVENTION

Exemplary embodiments of the present mvention and
their advantages are best understood by reference to FIGS.
1 through 3, where like numbers are used to indicate like and
corresponding features.

Referring to FIG. 1, an embodiment of a device 10 for the
substantially irreversible closure of fluid communication
through a channel, such as tube 4 or tube 7 in FIGS. 2 and
3, 1s described (also referred to as an “irreversible closure
device” to eflect “irreversible closure™).

The irreversible closure device 10 comprises a lock base
12 and a flange 13 mounted for rotation with respect to each
other around a hinge 14, between an open position (shown
in FIG. 1) and a closed position.

Lock base 12 and flange 13 can be produced from molded
plastic material, for example polypropylene, which has the
particular property of oflering good resistance to steam or
beta radiation/sterilization techniques.

Lock base 12 includes housing 15 mntended to receive a
tube portion. Housing 15 includes two lateral clips 15a, 155b.
Clips 15a and 155 are designed so as to allow association of
device 10 with a tube 1n a manner so that device 10, when
open, does not substantially restrict fluidd communication
through the tube. Clips 15¢ and 13556 are additionally
designed to assist in holding the tube when device 10 1s
closed.
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Flange 13 includes a projection 16 intended, when device
10 1s 1n the closed position, to crush the tube portion
disposed 1n housing 15, so as to close fluid communication
through the tube. For this purpose, projection 16 1s provided
on the internal face of flange 13 and has a length substan-
tially equal to the depth of housing 15. In addition, the
bottom of housing 135 1s provided with two stops 15¢ and 154
which are spaced apart by substantially the width of pro-
jection 16 so as, once projection 16 1s disposed between
stops 15¢ and 15d, to improve the interruption of fluid
communication through the tube.

Lock base 12 and flange 13 include a mechanism for
locking device 10 1n the closed position that cannot be
released manually. For this purpose, lock base 12 includes a
female locking mechanism formed by an orifice 17 and
flange 13 1ncludes a male locking means formed by a finger
18 provided with a radial toe 18a which 1s intended to lock
on a wall of onifice 17 when finger 18 1s inserted therein.
Thus, once toe 18a 1s engaged, 1t 1s no longer readily

possible to manually disengage finger 18 from the inside of
orifice 17.

Referring now to FIGS. 2 and 3, exemplary embodiments
of a bag system include a collecting bag 1 intended to
contain a biological flud.

In one example the biological fluid 1s blood or a blood
component such as in particular red cells, possibly concen-
trated and/or i suspension, blood platelets, possibly con-
centrated and/or 1n suspension, blood plasma, possibly with
a low or high platelet content.

FIGS. 2 and 3 depict a bag system forming a line for
collecting blood from a donor. For this purpose, the system
includes a collecting device formed by a needle assembly 2
to be mtroduced into the vein of a donor and a needle guard
3, the collecting device being provided at one end of a first
tube 4 whose opposite end 1s connected to an inlet orifice 5
to collecting bag 1. In addition the system includes a
sampling bag 6 which 1s connected by a second tube 7 and
a Y junction 8 to first tube 4, and a lateral sampling device
9 associated with sampling bag 6 so as to enable samples to
be removed by vacuum tubes.

In the embodiments depicted 1n the figures, first 4 and
second 7 tubes are each provided with device 10 for irre-
versible closure of fluid communication. As a variation, and
according to the specific constraints of use of the system,
such closure device 10 can be provided solely on one of
tubes 4 or 7. In addition, 1t 1s also possible to replace other
reversible closure devices provided in this or other bag
systems with irreversible closure device 10 according to the
invention. The system also includes a device 11 for the
reversible closure of fluid communication provided on first

tube 4, between rreversible closure device 11 and Y junction
8.

Retferring now to FIG. 3 alone, the system additionally
includes a set of bags mtended to separate the difierent
constituents of the collected blood. To this end, collecting
bag 1 1s connected, at a first outlet orifice 19, to a first end
of a tube 20 communicating, through 1ts other end, with an
inlet orifice 21 of a filter 22, 1n particular a deleukocyting
filter, allowing the filtration of a whole blood or an eryth-
rocyte concentrate. Filter 22 commumnicates through 1ts out-
let orifice 23 with the first end of a tube 24 communicating,
through its second end, with an inlet orifice 25 of a bag 26
for collecting the filtrate. Collecting bag 1 1s connected, at a
second outlet orifice 27, to a first end of a tube 28 commu-
nicating, through its other end, with an inlet orifice 29 of a
secondary collecting bag 30.
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In one embodiment, the invention may employ:
a needle for collecting a biological fluid,

a collection container or bag for storing the collected
biological tluid,

a first tubular member, such as a tubing, catheter, cannula,
or conduit for providing fluid commumnication between the
needle and the collection container or bag for storing the
collected biological tluid,

a collection container or bag for storing the collected
biological fluid for sampling,

a second tubular member, such as a tubing, catheter,
cannula, or conduit for providing flmd communication
between the first tubular member and the collection con-
tainer or bag for storing the collected biological fluid for
sampling, and

a clamp or valve for substantially irreversibly closing
fluid communication 1n the first or second tubular member.

A description will now be given of one method of
collecting blood from a donor using the system depicted 1n
FIG. 1. In this method, two irreversible closure devices 10
are 1mnitially open and reversible closure device 11 1s closed.
Blood 1s collected using needle 2 mserted 1nto the arm of a
donor. Imitially, the blood 1s sent into sampling bag 6 by
virtue of the closure of reversible closure device 11 which 1s
situated on first tube 4 and downstream of Y junction 8.
When sampling bag 6 1s sufliciently filled, irreversible
closure device 10 situated on second tube 7 1s closed, and
then reversible closure device 11 1s opened.

The closure of wrreversible closure device 10 on second
tube 7 eliminates a significant risk of faulty use which could
consist, 1f closure device 10 were not irreversible, of open-
ing 1t in order to send all or some of the blood contained 1n
sampling bag 6 to collecting bag 1. Such manipulation might
allow material caught in the mitially drawn blood and
secluded 1n sampling bag 6 to contaminate the blood 1n
collecting bag 1. Additional problems and complications
might also result from such faulty use.

During, before or after the filling of collecting bag 1, the
user can take samples using sampling tubes and lateral
sampling device 9. For this purpose, the user inserts the
sampling tubes 1n a guide tube 9a of sampling device 9 and
then, by vacuum the blood 1s sent from sampling bag 6 to the
sampling tube via a sampling needle 956. One or more
sampling tubes may be prepared and used to carry out tests
on the collected blood.

When collecting bag 1 1s full, the user closes irreversible
closure device 10 which is provided on first tube 4. The seal
provided by irreversible closure device 10 1s suflicient for
the user not to be obliged to eflect an immediate welding at
the collecting location, which presents a significant eco-
nomic advantage.

In addition, irreversible closure device 10 may be situated
close to the vicimity of inlet orifice 5 of collecting bag 1 so
as to eliminate or reduce the risk of coagulation 1n the tubes
where anticoagulant 1s no longer present.

By using 1nstead the system depicted in FIG. 3, the blood
collected can then be treated in a conventional manner by
centrifugation and filtration so as to separate it into 1its
various constituents. Red cell concentrate may be collected
in bag 26 and plasma or plasma constituents may be col-
lected 1 bag 30 or 1n a system of bags including bag 30.

Although only exemplary embodiments of the invention
are specifically described above, it will be appreciated that
modifications and varniations of the invention are possible
without departing from the spirit and intended scope of the
invention.
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The mnvention claimed 1s:

1. A container system for collection of a biological fluid

comprising;
1) a collecting device;
11) a collecting container;
111) a first channel providing fluid communication between
the collecting device and the collecting container;
1v) a sampling container;
v) a second channel providing fluid communication
between the first channel and the sampling container;
and
v1) at least one substantially irreversible closure device 1n
an open position provided on at least one of the first and
second channels,
wherein the substantially irreversible closure device,
once 1n a closed position, cannot readily be restored
to an open position and

wherein the substantially irreversible closure device
COMprises:

1) a lock base including:

(a) a housing with two lateral clips to allow connec-
tion of the device to a tube and at least two internal
stops and an intermediate region between the two
internal stops; and

(b) an ornfice;

11) a flange including:

a) a projection that presses into the intermediate
region between the two internal stops when the
flange 1s closed over the lock base; and

b) a finger with a radial toe; and

111) a hinge around which the lock base and flange rotate
with respect to each other,

whereby the lock base and flange may be rotated
around the hinge to a closed position wherein the
finger 1s disposed within the orifice and 1s secured
therein by the radial toe.

2. The container system of claim 1 wherein biological
fluid comprises blood.

3. The container system of claim 1 wherein the collecting,
device comprises a needle.

4. The container system of claim 1 additionally compris-
ing at least one sampling device operably associated with the
sampling container.

5. The container system of claim 1 wherein the substan-
tially irreversible closure device i1s provided on the second
channel.

6. The container system of claim 1 wherein the substan-
tially 1rreversible closure device 1s provided on the first
channel.

7. The container system of claim 6 wherein the substan-
tially irreversible closure device 1s provided 1n close prox-
imity to the collecting container.

8. The contamner system of claim 1 wherein the system
additionally comprises a reversible closure device provided
on the first channel.

9. The container system of claim 1, wherein the substan-
tially 1rreversible closure device comprises a locking struc-
ture and a flow-prevention structure.

10. The container system of claim 1, wherein the sub-
stantially 1rreversible closure device 1s made of polypropy-
lene.

11. The container system of claim 1 whereby the system
1s operable to substantially irreversibly close fluid commu-
nication in at least one of the first and second channels by
mampulation of the substantially irreversible closure device
from the open position to a closed position.
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12. The container system of claim 1, wherein the sub-
stantially 1rreversible closure device, when closed, prevents
fllid from flowing from the sampling container to the
collecting container.

13. The container system of claim 1, wherein the first
channel comprises a first and second tube.

14. A container system for the collection of a biological
fluid comprising:

1) a means for collecting the biological fluid;

11) a means for storing the collected biological fluid;

111) a first fluid communication means for providing fluid
communication between the means for collecting the
biological fluid and the means for storing the collected
biological fluid;

1v) a means for storing mitially collected biological fluid
for sampling;

v) a second fluid communication means for providing
fluid communication between the first fluid communi-
cation means and the means for storing initially col-
lected biological fluid for sampling; and

v1) at least one means 1n an open position for substantially
irreversible closure of fluild commumnication 1n the first
or second fluild communication means, wherein the
means for substantially irreversible closure of fluid
communication, once 1 a closed position, cannot
readily be restored to an open position;
wherein the means for substantially irreversible closure

COmprises:

1) a lock base including:

(a) a housing with two lateral clips to allow connec-
tion of the device to a tube and at least two internal
stops and an intermediate region between the two
internal stops; and

(b) an onfice;

11) a flange including:

a) a projection that presses into the intermediate
region between the two internal stops when the
flange 1s closed over the lock base; and

b) a finger with a radial toe; and

111) a hinge around which the lock base and flange rotate
with respect to each other,

whereby the lock base and flange may be rotated
around the hinge to a closed position wherein the
finger 1s disposed within the orifice and 1s secured
therein by the radial toe.

15. The container system of claim 14, wherein the bio-
logical fluid comprises blood.

16. The container system of claim 14, wherein the system
additionally comprises a means of sampling initially col-
lected biological fluid.
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17. The container system of claim 14 additionally com-
prising at least one means for substantially irreversible
closure of fluid communication 1n the first fluid communi-

cation means in close proximity to the means for storing the
collected fluid.

18. The container system of claim 14 wherein the system
additionally comprises at least one means for reversible

closure of fluid communication in the first fluid communi-
cation means.

19. A container system for collection of a biological tluid
comprising;
1) a collecting device;

11) a collecting container;
111) a first channel providing fluid communication between
the collecting device and the collecting container;

1v) a sampling container;
v) a second channel providing fluid communication

between the first channel and the sampling container;
and

v1) at least one substantially irreversible closure device 1n
an open position provided on at least one of the first and
second channels, wherein the substantially 1rreversible
closure device comprises:

a) a lock base including:

(1) a housing with two lateral clips to allow connec-
tion of the device to a tube and at least two internal
stops and an intermediate region between the two

internal stops; and
(2) an onfice;
b) a flange including:
(1) a projection that presses into the intermediate

region between the two internal stops when the
flange 1s closed over the lock base; and

(2) a finger with a radial toe; and

¢) a hinge around which the lock base and flange rotate
with respect to each other,

whereby the lock base and flange may be rotated around
the hinge to a closed position wherein the finger is
disposed within the orifice and 1s secured therein by the
radial toe.

20. The container system of claim 19 wherein the sub-
stantially 1rreversible closure device 1s made of polypropy-
lene.

21. The container system of claim 19 wherein biological
fluid comprises blood.
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